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Abstract In India the family Araceae is represented by 29 genera and about 150 species. In Western Ghats, there are about 50 
species belonging to 18 genera of which 35 species are endemic. One or the other member of the family is found in flowering state 
in a given month of the year. The members show great variations with reference to vegetative and reproductive growth, blooming 
time and spadix architecture. While Amorphophallus spp. , Saurmatum pedatum, Кетивайа vivipara are hysteranthus; Ariopsis 
peltata , Arisaema spp., Theriophonum dalzellii, and Typhonium spp. are synanthus; whereas Cryptocoryne spp. show intermedi- 
ate stages and Lagenandra ovata, Pistia stratiotes, Pothos scandens and Rhaphidophora spp. аге leafy through year with fixed 
flowering season. The present study reveals the influence of climatic factor on the development of distinct morphological and phe- 
nological adaptive strategies in Araceae of Western Ghats. 
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INTRODUCTION 


Aroids comprise about 110 genera and approximately 2500 species (Croat, 1981). They are pantropical, 
however, few occur in temperate regions. In India, family Araceae is represented by about 25 genera and 138 
species (Karthikeyan et al. 1989) of which about 31 species belonging to 7 genera are endemic to peninsular 
India, occurring mainly in Western Ghats of the region ( Ahmedullah and Nayar, 1987). Aroids constitute a 
very natural and easily recognized group and exhibit great diversity in all morphological attributes and habitat 
preferences. The Araceae, one of the most diversified families of monocots attracted attention of several work- 
ers. Recent important systematic works on Araceae and its genera include that of Jacobsen (1979), Arends et 
al. (1982), Reumer (1984), Murata (1984, 1987, 1990 a, b, c), Gryanum (1985, 1986, 1990), Ray 
(1987a, b, 1988), Peterson (1989, 1993), Hay and Wise (1991), Hay (1992), Bogner and Nicolson 
(1991) and Sriboonma et al. (1994). The members of the family present remarkable variations in form and 
color of spathe and appendage, spadix architecture, neuter, male and female flowers and sexuality. They 
structural trends in the evolution of the Araceous inflorescence lead to functionally highly specialized pollination 
systems based on the “deception” of insects that are unspecialized with respect to flowers, such as various 
Diptera and Coleoptera, however, it is not easy to discern the functional significance of the most primitive in- 
florescences in the family (Jacobsen, 1985). Similarly Araceae show profound differences in habitat perfer- 
ences, growth patterns, penology and adaptive modifications for effective pollination. There is definite correla- 
tion between spadix architecture, it’s peculiarities and adaptive significance with reference to phenology and 


environmental factors prevailing in the area. 
MATERIALS AND METHODS 


Extensive and intensive field visits were paid to various localities in Western Ghats to collect and study 
Aroid diversity of the area. During 7 years survey of Aroids, critical observations were made on habitats, 
growth patterns, phenology, pollination, spadix architecture and it’s adaptive significance to the species. 
Most of the aroids were collected and introduced in botanical garden of the department. Further, observations 
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were made on morphological and phalynological attributes of the species. Mayo” в (1993) classification has 
been followed while describing characteristics, spadix architecture and peculiarities of each genus. 


OBSERVATIONS AND DISCUSSIONS 


Details of species studied, their habit and habitats, morphological and pollen characters, pollinators and 
pollination, spadix architecture and its peculiarities architecture of various species is shown diagramatically in 
Fig. 1-30. The spadix architecture and it's probable adaptive significance in various Aroid members of 
Western Ghat is as follows : : 

Pothos scandens (Fig.2) of tribe Pothoeae subfamily Pothoideae , and Rhaphidophora pertusa (Fig. 3) 
and Monstera deligiosa (Fig. 4) of tribe Monstereae subfamily Monsteroideae are characterized by climbing 
habit, evergreen persistent leaves, bisexual flowers, monoecious spadix, nonelaborate yellow to green spathe, 
absence of appendage and neuter flowers and small monocolpate psilate to verrucose Pollen. The spadix does 
not emit foul smell. All the three species flower in summer i.e. from February to May and they are usually 
pollinated by bees or beetles (Gryaum, 1985). Both Pothoideae and Monsteroideae are considered to be prim- 
itive (Croat, 1981; Bogner and Nicolson, 1981; Mayo, 1993) and have non - elaborated spadices with sim- 
ple architecture. Acorus calamus (Fig. 1) exhibit very simple type of inflorescence with least elaboration. The 
spathe is ensiform and form a continuation of the peduncle. It does not enclose the inflorescence and is struc- 
turally and functionally similar to leaf. Mayo (1993) considered the genus along with four others as Proto — 
Araceae. In Pothos scandens the spadix is globular with a small greenish — yellow spathe at the base while in 
Rhaphidophora pertusa and Monstera deligiosa the spathe is large but nonelaborated. The Acorus calamus rep- 
resents the most primitive condition of inflorescence in Araceae, however, it is not easy to discern the func- 
tional significance of the most primitive inflorescences in the family (Jacobsen, 1986). Similarly the above 
genera with evergreen climbing habit, monoecious spadix, bisexual flowers, nonattractive and nonelaborated 
spathe, monocolpate psilate pollen, absence of appendage represent their primitive nature in Araceae. In clas- 
sification systems by Bogner and Nicolson (1981), Croat (1981), Mayo (1993), the tribes such as Aroreae , 
Pothoeae and Monstereae are placed in the beginning of Araceae. 

The genus Anaphyllum (Fig.5) of subfamily Lasioideae is represented by only two species which are en- 
demic to India. Both А. beddomei and A. wightii grow in deep shade of tropical evergreen forests blooming 
during rainy season. These species show elaboration in spadix structure which has got some adaptive signifi- 
cance. The species show primitiveness in having bisexual flowers with perianth and noappendiculate spadix, 
however, the spathe shows elaboration which protects flowers. The spathe is usually red, attractive and twisted 
but do not form any kind of tube. Spiral twists of spathe protect flowers from getting wet by rain water and ac- 
cidentally introduced water gets drained off as spathe is open upto base. The spathe also attracts pollinators by 
its color. Subfamily Lasioideae shows some advancement over Pothoideae and Monsteroideae . 

Lagenandra toxicaria (Fig. 6) and Cryptocoryne spp. (Fig. 7 - 10) belonging to tribe Cryptocoryneae 
of subfamily Aroideae represent distinct types of adaptations for their aquatic to semiaquatic habitats. The 
members of the tribe grow along and in river beds, streams and other marshy places. Gnus Lagenandra is the 
primitive genus in the tribe and show simple less elaborated spadix (Fig. 6). Members of the tribe are synan- 
thus. They share common characters such as rhizomatus stem, aquatic to semiaquatic nature, and spadix 
structure. With start of monsoon, the rhizomatous stem sprouts out and produces several leaves. After vegeta- 
tive growth during rainy season (June — July), plants start producing inflorescences at the end of rainy season 
(August) and continue producing inflorescences upto December — January depending upon soil water. Different 
species of Cryptocoryne show significant variations especially in spathe characters. The spathe and it’s limb 
show elaboration and modifications and form basis for identification. Spathe, limb, tube, color and collar at- 
tributes are species specific (Jacobsen 1979, 1982, 1985; Patil et al, 1992; Yadav et al, 1993) ‚ however 
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general plan of spadix is same in the tribe. The spadix is totally enclosed by the spathe and bears female flow- 
ers in a single ( Cryptocoryne ) or few ( Lagenandra ) basal whorl/s; between these and the male flowers there 
is stalk — like naked part. The spathe often forms a long tube leading to a basal chamber (Kettle) that contains 
the spadix. А flap developed from the spathe separates flowers are hidden below the flap. 

Cryptocoryne cognata (Fig. 7) grows in gravely beds of streams. The leaves are usually submerged. It 
starts producing spadices at the end of rainy season (August) and continue so upto December. The spadix has 
a distinct collar curiously spotted with dark brown patches on white background. Each plant produces several 
spadices. Spadices emit very foul smell attracting small flies ( Diptera). Cryptocoryne retrospiralis (Fig. 8) 
grows in gravely river beds. It starts producing inflorescences during September and continue to do so upto De- 
cember. The spathe forms a short kettle below flap enclosing male and female flowers, twisted tube and limb 
with several spirals. The long tube of spathe helps in avoiding entry of water in the spadix. Around male flow- 
ers, the kettle shows rounded honey comblike translucent areas which act as light windows illuminating male 
flowers and directing movement of flies towards male flowers (McCann, 1943). The threadlike axis between 
male and female flowers act as ladder and flies climb up towards illuminated male flowers. Next day anthers 
dehisce and insects get dusted with pollen. They escape through the slit of flap and visit other spadices effect- 
ing cross — pollination. Light windows are also described for genus Ceropegia (McCann, 1943; Vogel, 1961; 
Chaturvedi, 1994) Cryptocoryne spiralis (Fig. 9) and C. spiralis var. cognatoides (Fig. 10) show consider- 
able range of habitat perferences and spathe characters (Yadav et al. 1993). The limbs of spathe shows great 
variations in size, shape and colour in different as well as same locality. The spathe shows characteristic trans- 
verse ridges and furrows. The Cryptocoryne spiralis var. cognatoides is restricted to forest areas at higher alti- 
tude and show limbs as long as 45 cm. The pollen grains are psilate in al 1 the species of Cryptocoryne 
(Gryaum, 1985) and pollinators are small flies ( Diptera). The spadices of Cryptocoryne form traps for flies 
and there by bring about effective cross — pollination (Faegri et Pijl, 1971). Another peculiarity of the genus 
is the subterranean development of fruits. The fruits developed remain embeded in soil. With onset of mon- 
soon, the peduncles elongate raising the fruits well above ground liberating the seeds. The seeds float for 
sometime and carries away by water current before they settle down. 

The genus Amorphophallus of tribe Thomsonieae of subfamily Aroideae is represented by about 100 
species of which about 10 species occur in Western Ghats. The species are hysteranthus blooming during sum- 
mer before onset of monsoon. Vegetative growth takes place during rainy season and by end of the season, 
above ground parts die off and tubers go in dormancy. Amorphophallus konkanensis (Fig. 14) is the first to 
flower in the area. Peak flowering is observed during late April and early May when there is high humidity, 
temperature and bright sunlight. It is the only species of the area which has characteristic diamond shaped 
neuters. The spathe form a small cup around essential organs. The spathe is dark purple inside and appendage 
is long exerted above the inflorescence. The spathe cup forms a shelter place for beetles and it protect them 
from heat and sunlight. Amorphophallus commulatus (Fig. 12, 13) show great variation in shape, size and 
color, (sometimes spotted) with distinct tube and limb and long exerted yellow — red slender appendage which 
emit foul smell. The spadices are well raised above ground on peduncle 20 to 100 cm in height, however, 
some populations show very short peduncles (Fig. 13). Amorphophallus paeonifolius (Fig. 15) has very short 
peduncle and campanulate red spathe, globular dark — red appendage and female flowers with long styles. 
Amorphophallus bulbifer (Fig. 11) has spadix similar to A. commutatus , however, the spathe is white pink 
and appendage is short, thick and blunt at apex. The significance of various modification in spadix structure of 
Amorphophallus is yet to be understood. The pollen grains vary from psilate to striate to verrucose ( Gryaum 
1985, 1986) and pollination is by beetles ( Coleoptera) (Vander Pijl, 1937, 1953; Faegri et Pijl, 1971). 
The pollen grains are inaperturate. The adaptive importance of pollen type with reference to pollinators is not 
understood . 

Tuberiferous genera like Theriophonum , Typhonium and Saurmatum belong to tribe Areae of subfamily 
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Aroideae. Theriophonum dalzellii (Fig. 16), Typhonium flagelliformis (Fig. 17) and Т. roxburghii (Fig. 
18) are synanthus while Saurmatum pedatum (Fig. 19) is hysteranthus. Former three species bloom during 
rainy season (July — August), while S. pedatum flowers during summer (February — March). All the species 
have common general plan of spadix consisting of well developed spathe, spathe tube, female, neuter and male 
flowers and well developed appendage. The spathe is morphologically and functionally differentiated into spathe 
tube (Kettle) and limb. The spathe tube of Theriophonum dalzellii is transluscent and allows sufficient light to 
enter keeping the insect inside active. Various species of Typhonium shows great diversity in shape, size, 
form and color of neuters, appendage, limb and leaf (Sriboonma et al, 1994). Inapurturate spherical pollen 
show various degrees of development of spinules. The pollinators are usually beetles ( Coleoptera ) (Gryaum, 
1985, 1986). The tube of spathe is greatly contracted at throat in Typhonium and Theriophonum species 
thereby avoiding entry of rain water in spathe tube. 

Saurmatum pedatum (Fig. 19) presents an interesting mechanism of pollination (Meeuse, 1978). The 
spathe forms a dialated basal portion and the spathe tube is dorsiventrally contracted at mouth around stamen 
bunch leaving two slits on lateral sides. The basal dilated portion of tube is dark brown with a transluscent 
zone (light window) between throat and dark red basal dilated portion (Fig. 19). The transluscent area of the 
tube focuses light on neuter and female flowers keeping flies active throughout the day. The spadix opens in 
the moming. Beautifully blotched limb coils back and form several coils. The long brown appendage start 
emitting foul smell which attract carrion flies. The carrion flies enter into the tube through lateral slits. The in- 
ner side of the throat and tube of spathe is slippery to the feet of insects due to oil drops on the surface denying 
the foot hold of insect. Therefore the inflorescence of Saurmatum act both as optical and sliding trap. Sliding 
trap is observed in Arum species (Knoll, 1923, Faegri and Pijl, 1971) while optical traps are common in 
Ceropegia’ s and Cryptocoryne retrospiralls (McCann, 1943). The insect that alight on the upper part of the 
spathe and start crowling around to localize the source of odor, loose their foot — hold and fall into the diated 
chamber of the tube. Once trapped, the insects are prevented from escaping partly by the characteristic of the 
epidermal cells, partly by the obstacles formed by club — shaped neuters and narrow slits around stamen 
bunch. The inflorescence is protogynous. The insects trapped lick up liquid secreted by the receiptive stig- 
mas. The next morning the staminate flowers bunched together in a ring higher up in the spadix dehisce and 
shower the captive insects with a rain of pollen. The epidermal cells of the spadix and obstacles lose their 
turgescence and insect foot get hold on them., After pollen liberation, the male bunch of flowers shrink 
widening the gap between spathe tube and staminate organ. Insects climb up the spadix and go to another in- 
florescence effecting cross pollination. 

The physiological studies of sapromyophilous flowers (Schmucker, 1925; Dormer, 1960; Hess and 
Meeuse, 1967, 1968; Buggeln et al, 1971a, 1971b; Meeuse and Buggeln, 1969; Johnson and Meeuse, 
1972; Chen et Meeuse, 1971, 1975; Meeuse, 1978) have revealed that the highly thermogenic, cyanide — 
insensitive respiration which characterizes the so called appendix of Surmatum on the first day of flowering is 
triggered by a hormone ( Calorigen) which originates in the proimordia of the staminate flowers and begins to 
leave there about one day before opening time and the formation of the hormone is, in its tum, controlled by 
the particular light/dark regime to which the developing inflorescence has been exposed. It is also observed 
that the temperature difference between the appendix and the environment is about 150C in Arum maculatum. 
The biological function of the heat is to aid the evaporation of odoriferous copmounds (Meeuse, 1978). 

Genus Arisaema belongs to tribe Arisaemateae of subfamily Aroideae. The tubers sprout with begining of 
monsoon and produce leaves and inflorescence together (Synanthus). The spadices of all the species show a 
common general structure, however, differ in spathe colour, form, sexuality and appendages. The spadix has 
tube with hood — like limb protecting the essential organs from rains. The spadices are either monoecious, 
dioecious or paradioecious. The spathe colour and appendages in different species show diversity. The biologi- 
cal significance of colour and form of spathe and appendages is not well understood. The appendage is short, 
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blunt, straight and included in spathe in А. leschnaultii (Fig. 21) and A. caudatum (Fig. 20); short, 
thick, purple to gray included іп A. sahyadricum (Fig. 23); short, thin, purple and pointed in А. тштауі 
(Fig. 24); thick, green purple, slightly exerted in Arisaema sp. (Fig. 24, 25) and sigmoid, rat — tail like, 
green to purple, far exerted in A. neglectum (Fig. 26) and A. tortuosum (Fig. 27). The evolution of ap- 
pendage may be traced both ways і.е. progressive elaboration or reduction. Usually grass green spathes with 
vertical tranluscent narrow areas are found in А. neglectum, А. tortuosum, А. caudatum; A. murrayii has 
green tube with purple throat and pure white limb while in A. sahyadricum the spathe and limb is purple. 
The limb of spathe has long cauda in A. caudatum. The adaptive significance of architectural changes of 
spadix, spathe and limb colour is not understood. The inflorescence do not produce strong smell. Small dipter- 
a are attracted by the spadix and generally enter into the tube via upper part of the spadix. Once they enter the 
tube, they can not exit due to hooded limb and somewhat contracted throat of tube. The translucent strips of 
tube also deceive them and they try to escape through the walls as observed in Arisatum? (Paepri? and Pijl, 
1971). Finally after futile attempt to escape, the exhausted insects (crawl out via the spadix instead and get 
throughly powdered with pollen. They visit other spadices and bring about cross ~ pollination. The light effect 
of windows is sometimes strengthened by deflexion of light — form above in such a manner that the windows are 
also lighter than the background immediately behind them in Arisaema laminatum (Vander Pijl, 1953). 

Ariopsis peltata (Fig. 28) and Remusatia vivipara (Fig. 29) belong to tribe Colocasieae of subfamily 
Aroideae. Ariopsis peltata grows in crevices of rocks of stony walls and sloppy situations in mountainous re- 
gions. It grows in rainy season and spadix shows modifications for protecting essential organs. Spadix lacks ар: 
pendage , stamens dehisce in pores if fleshy yellow to red axis. The spathe is yellow to green, hooded and open 
on opposite to rain direction thereby protecting the stamens and ovaries from wetting. The spathe do not form 
tube and accidentally entered water gets drained off. The red androecial fleshy part forms an attractive structure 
for the insects. Remusatia vivipara rarely flowers in nature. The spathe is yellowish to green and spadix lacks 
appendages. The meiocytes show number of meiotic abnormalities responsible for sexual sterility in the species 
(Раш, unpublished). The species has adopted vegetative propagation through bulbils. These bulbils are 
formed on special axis and are dispersed by birds. The species grows in crevices and depressions in tree 
trunks. 

Pistia stratiotes (Fig. 20) belonging to tribe Pistieae of subfamily Pistoideae is a free floating aquatic 
found in all tropical regions. It shows usual adaptations for aquatic habitat. There is general reduction in al: 
the parts. The spathe is small, short and greenish in colour, There is a single necked female flower consisting 
of a unilocular ovary partly attached to the spathe; above the female flower there is one naked male flower with 
4-6 stamens united into a synandrium. The pollen grains are sulcate. It is often stated that this genus forms 
a link between the Araceae and the Lemnaceae (Dahlgren es al, 1985). 


CONCLUSIONS 


Family Araceae is one of the most diversified group of monocotyledons. It shows great variations in habit 
and habitat preferences, vegetative and reproductive morphology. Gradual elaboration of spadices can be traced 
in the family. There is a definite correlation between spadix architecture and phenology. Adaptative signifi- 
cance of spadix architecture is demonstrated and understood in many of the Aroids. The structural trends in the 
evolution of the Araceous inflorescence lead to functionally highly specialized pollination mechanisms based on 
the deception of insects ( Diptera and Coleoptera ) that are unspecialized with respect to flower. The primitively 
constructed Araceae apparently were pollinated by unspecialized insects, and the architecture of inflorescence 
lent itself to evolution towards exploitation of unspecialized insects by deceptive syndromes in most of the 


aroides, however, there is no coevolution with more advanced insects as in other groups. 
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Table 1. Showing Comparative Account of Aroids 

1. Habit (C; climbing, FF; free floating, К: rhizomatous, Т: tuberiforous); 2. Habitats (AQ: aquatic, EP: epiphytic, HP: marshy places, 
OF: open forest, RB; river beds, TF; thick forests, WB; water bodies, CV; cultivated); 3. Vegetative and Reproductive Growth (Н; hysteran- 
thus, LT; leafy throughout year, S; synanthus); 4. Flowering Season (RS; rainy season, SM: summer season, WS: winter season); 5. Flower 
(BS: bisexual, US; unisexual); 6. Sexuality (DI: dioecious, MO: monocious, PD: paradioecious); 7. Perianth (A; absent, P; present); 8. 
Appendage (A: absent, Р: present); 9. Neuter (A: absent, Р: present); 10. Pollen Size (PS: psilate, SP: spinose, ST: striate, VR: verru- 
cose); 11. Pollen Exine (PS; psilate, SP; spinose, ST: striate, VR: verrucose); 12. Aperture (AP: aperturate, IN; inaperturate) ; 13. Nucle- 
ar number (BN; binucleate, TN; trinucleate); and 14. Pollinator (CO; coleptera, DP: diptera, HY; hymenoptera) . 


| Name of the Species — (1|2|3|4|5|6|7|8|9] 1 [mjejólr 
| MAJOR GROUP: PROTOARACEAE (|| 





MAJOR GROUP; PROTOARACEAE 















|1) Acorus calamus Linn. (cultivated) | |R |MP|Lr|sw|BS |vO]P [a [a |2040 |ps [ar |en [nr] 
Tribe; Pothoeae 

2) Pothos Scandens Linn. c [rr [xr [ss |в [моје [a [a |- [ps | АР [BN | Hy 
Tribe: Monsteroideae 

3) Rhaphidophora pertusa Schott. 
4) Monstera deligiosa Liebm (CV) 
Subfamily; Lasioideae 

5) Anaphyllum beddomei Engl. 

6) A. wightii Schott. 

Subfamily; Aroideae 

Tribe; Cryptocoryneae 


7) Lagenandra toxicaria Dalz. s [65,05 A [А Ta ]53.3x38.2 |PS |IN 
WS 

8) Cryptocoryne cognata Schott. ER 51.0x39.5 |PS |IN 
WS 


TN 
TN 
9) C. retospiralis Kunth. К jRB|S ¡RS,|US А |А |А |51.7x40.7 [PS |IN | TN | DP 
WS 
10) C. spiralis Fisch. et Wydl. К |MP|S |RS,|US А |А |А |53.8x41.0 IPS IN | TN | DP 
RB WS 
11) C. spiralis vor. cognatoides Yadav et |R |МР |5 |RS,|US A JA |А |54.9х43.0 |PS [IN | TN | DP 
WS 


Bogner 
Tribe: Thomsonieae 


mei id Ё EE j _ _ А i 
OF 


|13) 4. оттшаш End. — [T |or|H [ss |us (моја |Р [A [67.6 sr [IN [TN |co 
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14) A. konkanensis Ней. et Раш. 
15) A. paeonifolius (Dennst.) Nicolson 
Tribe; Areae 

16) Theriophonum dalzellii Schott. 
17) Typhonium flagelliforme Bl. 































Tribe: Arisaema 

20) Arisaema caudatum Engl. 
21) A. leschnaultii Bl. 
22) A. murrayi (Grab. ) Hook. 















23) A. neglectum Schott. 








24) A. sahyadricum Yadav et Patil. 





26) Arisaema sp. 
Tribe; Colocasineae 













Tribe: Pistieae 


т [or[m [ms [us [моа [e |Р [59.8 [sp [in [TN | 
т |ок|н [rs[us|mola |Р |Р [30.0 |sP |m [TN [co] 


18) Т. roxburghii Schott. [т |ок|н |в$ (0 |мо[А |Р |Р | 
19) Saurmatum pedatum Schott. IT [oF|H [rs|us|mo|aA [P | 


25) A. sahyadricum Yadav et Patil. Т БИ ЫШ 
ОЕ 


|Т |rr|s |Rs|us|Mo|A |Р |Р | 


| 27) Ariopsis peas Nimmo [т [oP[s [ms[us[mola [A |А [rs [se |m |BN|- | 
| 28) Remusatia vivipara Schon. — |Т |EP|H [ss |08 {МОЈА |Р |Р [9.5 — |sP | 


bo MERE ус а e al 
29) Pistia stratiotes Linn. |Ír|wBjs [ss|us|vo|A [a (А |70 [sr [in |m] | 
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Figs. 1-15; Showing Spadix Architecture in Araceae Members of Western Ghats 


Fig.1. Acorus calamus Linn. 

Fig.2. Pothos scandens Linn. Fig. 10. 
Fig.3. Rhaphidophora pertusa (Roxb. ) Schott 

Fig.4. Monstera deligiosa Liebm. Fig. 11. 
Fig.5. Anaphyllum wightii Schott Fig. 12. 
Fig.6. Lagenandra toxicaria Dalz. Fig. 13. 
Fig.7. Cryptocoryne cognata Schott Fig. 14. 
Fig.8. Cryptocoryne retrospiralis (Roxb. ) Kunth Fig. 15. 


Fig.9. Cryptocoryne spiralis (Retz. ) Fisch. & Wydl. 


Cryptocoryne spiralis var. cognatoides ( Blatt.) Yadav et 
Bogner 

Amorphophallus bulbifer (Roxb. ) Bl. 

Amorphophallus commutatus (Schott) Engler 

Amorphophallus commutatus (Schott) Engler 

Amorphophallus konkanensis Hett. et Patil 

Amorphophallus paeonifolius ( Dennst.) Nicolson 


Figs.16 — 30: Showing Spadix Architecture in Araceae Members of Western Ghats 


Fig.16. Theriophonum dalzellii Schott Fig.24. 
Fig.17. Typhonium flagelliforme (Roxb. et. Lodd.) Bl. Fig.25. 
Fig.18. Typhonium roxburghii Schott Fig.26. 
Fig.19. Saurmatium pedatum ( Willd.) Schott Fig.27. 
Fig.20. Arisaema caudatum CEngler Fig.28. 
Fig.21. Arisaema leschnaultii Bl. Fig.29. 
Fig.22. Arisaema sahyadricum yadav et. Patil Fig.30. 


Fig.23. Arisaema sahyadricum Yadav et. Patil 


Arisaema sp. 

Arisaema sp. 

Arisaema neglectum Schott 
Arisaema tortuosum ( Wall.) Schott 
Ariopsis peltata Nimmo 

Remusatia vivipara (Roxb. ) Schott 
Pistia stratiotes Linn. 
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Figs. 1-15. 
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Figs. 16—30. 


